Introduction: Anemia is a very common complication of chronic kidney disease (CKD) and is associated with a poor cardiac health, cognitive function and an overall quality of life. We aimed to assess the various hematological changes in patients with chronic kidney disease and to assess the correlation between hemoglobin and serum creatinine. Methodology: The study was conducted for a period of one year during which 60 patients with a diagnosis of CKD, and having a serum creatinine value higher than 1.5 mg/dl were included in our study using a predesigned semi-structured questionnaire, we recorded clinical and laboratory related information of the patients. The patients were classified into stages of CKD using eGFR (Estimated Glomerular Filtration Rate). Spearman's correlation coefficient was calculated to look for correlation between hemoglobin and serum creatinine. Results: Majority of the patients (n=34) had serum creatinine between 5.1 and 10 mg/dl and half of all patients had hemoglobin level between 7.1 and 10 mg/dl. Iron Overload was seen in 42 patients, and majority of the patients were in CKD stage 4 and 5. Decreased mean serum iron, transferrin and total iron binding capacity was seen in remaining patients. Conclusion: Prompt identification and correction of anemia in patients with CKD is recommended. Further detailed studies are required to support the results of our study.
Introduction
Chronic Kidney Disease is an alarming public health problem. Hematological parameters are commonly deranged in CKD and the effect enhances with the progress in the stage of CKD. Hematological and biochemical parameters are rarely investigated in great detail in CKD patients in our nation due to less access and unavailability of tertiary care hospitals and high cost of hematological and biochemical parameters. CKD is a disease of bad prognosis and it involves expensive screening, diagnostic and therapeutic procedures. Anemia was first linked to chronic kidney disease (CKD) many years ago. 1 CKD is www.jmscr.igmpublication.org Impact Factor (SJIF): 6.379 Index Copernicus Value: 79.54 ISSN (e)-2347-176x ISSN (p) 2455-0450 DOI: https://dx.doi.org/10.18535/jmscr/v6i9.118 defined as either kidney damage or a glomerular filtration rate (GFR) less than 60 ml/minute/1.73 m 2 for three or more months. 2 The latest criteria include kidney damage for ≥ 3 months, as defined by structural or functional abnormality of the kidney, with or without decreased glomerular filtration rate, manifested by either pathological abnormality, markers of kidney damage, including abnormalities in the composition of the blood or urine or abnormalities in imaging tests. 3 Stages of kidney damage has been stratified by both estimated GFR and the degree of albuminuria in order to predict the risk of progression of CKD. The exact prevalence of CKD in India is unknown due to lack of large nationwide studies and has only been estimated by smaller regional studies with poor quality of data. Although incompletely understood, anemia in CKD is a multifactorial process due to relative erythropoietin deficiency, uremic-induced inhibitors of erythropoiesis, shortened erythrocyte survival, and poor iron homeostasis 4. It is also associated with reduced quality of life and increased cardiovascular disease, hospitalizations, cognitive impairment, and mortality. Chronic kidney disease has been divided into 5 stages based on the GFR. (National Kidney Foundation-Kidney Disease Outcomes Quality 2006) Anemia usually appears at GFR below 60 mL/min or stage 3. 5 Previous studies have shown that untreated anemia may have a negative impact on cardiac health, cognitive function, functional capacity and an overall quality of life among patients with chronic kidney disease. 6 Furthermore, correction of anemia has been shown to improve cardiac function, cognitive function, quality of life, and physical activity. Despite knowing the benefits of correcting anemia in CKD, incomplete/suboptimal management of anemia among patients with chronic kidney disease has been seen in clinical practice. 7 In light of this, we aimed in the present study to assess the various hematological changes in patients with chronic kidney disease and to assess the correlation between hemoglobin and serum creatinine.
Methodology Study Design and Setting
We designed a cross-sectional study in the Department of Pathology (Clinical Pathology) on the CKD patients .Blood samples were received from the Department of Nephrology. For a period of 1 year from June 1, 2016 till May 1, 2017. All the patients with a diagnosis of chronic kidney disease, admitted in our hospital were included in the study. After Fulfillment of the inclusion criteria informed and written consent was obtained from all the patients and their bystanders.
Inclusion criteria
We included patients who were at least 18 years of age, had a serum creatinine value higher than 1.5 mg/dl within the past 12 months, were clinically stable for three preceding months, had no clinically significant cardiovascular, pulmonary, endocrine, genitourinary, bleeding disorders or renal system disease. Patients who met the inclusion criteria consecutively were approached for enrolment in the study.
Exclusion Criteria
Patients were excluded if they had received within the past three months erythropoietic therapy, iron supplementation, or cytotoxic drug therapy. Patients were also excluded if they had a known diagnosis of human immunodeficiency virus, vitamin B12 or folate deficiency, hemolytic anemia, active gastrointestinal bleeding, or current treatment with drugs known to be nephrotoxic (i.e. aminoglycosides).
Data Collection and Data Analysis
We took and recorded clinical history of the enrolled patients from their medical records registers in a pretested semi-structured questionnaire/ proforma. Laboratory investigations, was also abstracted from the medical records register with the help of senior technicians. Information abstracted from the chart included age, gender, presenting complaints, past medical history and physical examination findings. Laboratory data gathered from the chart included serum creatinine, serum urea, serum electrolytes, hemoglobin, hematocrit, total leucocyte count, platelet count, serum iron, total iron-binding capacity, serum ferritin and serum transferrin. CKD stages were defined based on eGFR level by using the Cockcroft -Gault Forumla: Absolute iron deficiency was diagnosed in those with serum ferritin values less than 100 mg/L and low transferrin saturation (<20%). while functional iron deficiency was diagnosed with normal serum ferritin (100 to 300 mg/L) These definitions of iron deficiency has been applied in studies previously. 8, 9 Patient was diagnosed with iron overload if serum ferritin was higher than 500ng/ml. 10
Results
We included 60 patients in the study,of which 60% were males (n== 36) and 40% females (n=24)and 41 to 55 years was the most common age group (Table 1 ). Decreased urinary output was the commonly reported presenting complaint of the patients 40% (n=21) followed by nausea and vomiting 11% (n=7), fatigue 31% (n=19), swellings seen in 8% (n =5) and breathlessness seen in 8% (n=5) ( Table 2 ). On examination, pallor was the most common sign observed in the patients (Table 3) .Pallor was seen in 63%( n =38) pedal edema 20% (n= 12) crepitation 20% (n =5) and ascites 8% (n=5) Hypertension was the most common etiology among the study patients seen in 50% of patients (n=30).Diabetes Mellitus was seen in 8% patients(n =11) ( Table 4 ). Less common etiological conditions were chronic glomerulonephritis 10% patients (n =6), obstructive nephropathy was seen in 3% patients (n =2)and polycystic kidney disease was seen in 3% patients (n= 2) .Loss of corticomedullary junction was the most common finding on ultrasongraphic examination seen in 36%of patients (n=22),bright echogenicity was noted in33% of patients,(n=20) decreased kidney size was noted in 26% of patients,( n=16) hydronephrosis in 3% of patients (n=2)( Table 5) . Majority of the patients had serum creatinine between 5.1 and 10 mg/dl ( Table 6 ). Serum sodium between 136 and 145 mEq/l was seen in 60%(n=36 )patients and serum potassium between 3.5 and 5.5 mEq/l was seen in 65% (n=39)( Table  7) . Half of all patients had hemoglobin level between 7.1 and 10 mg/dl (Table 8) , 49 had total leucocyte count between 4000 and 12000 per cu mm (Table 9 ) and 35 patients had platelet count above 1.5 lakh per ml (Table 10 ). Normocytic normochromic anemia was the most common morphological type of anemia (Table 11 ). Chronic Kidney Disease was staged based on Glomerular Filtaration Rate and majority of them were in stage 5. (Table 12 ).Mean serum iron was 69.8 mcg/dl, mean ferritin 285.4 ng/ml, mean total iron binding capacity 309.4 mcg/dl and mean serum transferrin was 192.4 ng/dl (Table 13 ). 6 patients had functional deficiency of iron,6 had an absolute deficiency of iron and 42 patients were iron overload ( table 14) In our study it was found that there is no correlation between hemoglobin and serum creatinine. And also statistically there is no significant difference. Figure 1 describes the scatter plot between hemoglobin and serum creatinine (Pearson's correlation = -0.20, p value = 0.11). 
Discussion
In the present study, the patients age ranged from 18 to 70 years with mean of 48.45+13.49 years. Maximum cases were found in the age group of 41 to 55 years ie 24 patients (31.67%) and lowest in <25 years (5%). This finding is comparable to the studies of Talwar et al 11 (2002) and Ajay k. Singh et al [12] ( 2013) where they found mean age of 44.6 and 45.22+ 15.2 years respectively. Our study showed male preponderance 60% which correlate with the study of Bhattacharjee et al 13. in 2015 with 65% males and Agarwal S.K et al 14. (2005) with 56.16% males.
Most of the symptoms in the present study was decreased urinary output24%, fatigue 19%, nausea and vomiting 7%, swelling 5% and breathlessness 5 %. The finding were similar to the study of Bhattacharjee et al 13 . in 2015 with reduced urinary output the most common symptom. Creatinine level in the present series ranged from 0.7mg/dl to 14.1mg/dl. The mean serum creatinine was 6.6 mg/dl. Bhattacharjee et al 13 . in 2015, in population based study found mean serum creatinine to be 8.85mg/dl (4.1 to 16.6mg/dl).the mean serum creatinine in the present study is comparable to the above study. In the present study hyponatremia, hypernatremia, hyperkalemia were found in 36%, 60%, 6% cases respectively. Kovesdy et al 15 . found hyponatremia in 28% of cases with CKD. In the present study anemia was present in all cases. The Hemoglobin (Hb) level ranged from 3.5 gm/dl to 16.6gm/dl with mean of 8.1+2.35 gm/dl. Majority ie 50 patients (83.33) had Hb level less than 5 to 10gm/dl . The present study was comparable to the study of Bhattacharjee et al [13] . where the mean Hb level was 7.59+1.42gm/dl and prevalence of anemia was 94%. In the present study majority of the cases had normocytic normochromic anemia 45% followed by microcytic hypochromic 26%, dimorphic 18%, macrocytic 10% .Bhattacharjee et al 13 . in 2015, observed normocytic normochromic anemia in 61% cases. The present study showed thrombocytopenia in only 9% cases which is less than the study of Bhattacharajee et al 13. in 2015, where thrombocytopenia was observed in56% cases. In the present study leucopenia was seen in 8% cases which is similar to the study by Bhattacharjee et al 13 . 2015 with 7% leucopenia. In the present study 70% cases had iron overload followed by 6% cases had functional iron deficiency , 6% had absolute iron deficiency , 6% had normal iron status. The cause of iron overload is cytokine mediated disturbance in the iron homeostasis which leads to increased uptake and retention of iron into macrophages . The present study revealed hypertension30% being the commonest etiology of CKD followed by diabetes mellitus 18%, chronic glomerulonephritis 6%, obstructive nephropathy 2%, undiagnosed 9%. These findings almost correlates with the study of Bhattacharjee et al 13 . in 2015 who found diabetes mellitus 42% being the commonest etiology of CKD followed by hypertension 35%, chronic glomerulonephritis 7% and undiagnosed 12%.
Conclusion
In our study patients presented with classical symptoms and signs of renal failure, with normocytic normochromic anemia as the most common morphological type of anemia. Majority of the patients belonged to CKD stage 4 and 5 and a very weak correlation was found between serum creatinine and haemoglobin in our patient population. However, prompt identification and correction of anemia in patients with CKD is recommended. The results of our study needs to be supported by future multicentric interventional studies with larger sample of patients .Therefore more awareness should be created among the common public when they are diagnosed with Anemia, Hypertension and Diabetes Mellitus or all of the three. They should be screened completely to rule out CKD or any occult renal pathology. For this more number of highly equipped laboratory and specialist doctors are needed at the periphery level.
